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Research initiated at the inception of the Spring 1999 semester by Mrs. Loren A. 
LeForce under my supervision, focused on recovery of pollen from samples collected at 
“the limeworks” fossil locality at Makapansgat and the Buffalo Cave locality, South 
Africa.  The objective was assessment of the samples’ potential to provide sufficient 
pollen for meaningful analysis of paleoecosystem conditions, and identification of 
palynological contrasts amongst samples from the same locality and between localities. 
Extraction
An initial attempt to extract pollen from two of the limeworks locality samples that 
had been collected by Kaye Reed in 1998 suggested that the 30cc sample size 
normally used at this laboratory for archaeological site-context deposits would be 
unproductive.  Also, that certain modifications of the standard extraction procedure used 
for such deposits would be helpful.  Subsequently, all of each sample was subject to the 
extraction procedure.  Sample sizes and calculated pollen concentration data are 
provided in Table 1.  The extraction procedure utilized to provide the information of 
Tables 1 and 2 is as follows (Laboratory Records of 4 Mar - 9 May 99); all steps 
accomplished within the confines of a fume hood: 
1.  Sample weighed. 
2.  Exterior surfaces of Limeworks (MP series) samples rinsed with distilled water 
jet to reduce contamination.  Attempt to do so with Buffalo Cave (BC series) samples 
was abandoned when it became evident the less indurated surfaces dissolved under 
such treatment. 
3.  Sample ground to flour-size powder, volume estimated +/- 10%. 
4. Lycopodium spores added as exotic markers. 
5.  10% HCl added until evolution of gas ceased. 
6.  Distilled water rinse. 
7.  Reagent grade HF rinse, sample allowed to stand overnight or longer 
8.  Fresh reagent grade HF rinse, 2nd overnight stand 
9.  Third fresh reagent grade HF rinse in 30 minute boiling water bath 
        10.  2 hot distilled water rinses 
        11.  10% HNO3 rinse 
        12.  2 distilled water rinses 
        13.  10% KOH rinse in 10 minute boiling water bath 
        14.  Distilled water rinse 
        15.  Zinc bromide (specific gravity 2.0) rinse 
        16.  Supernatant retained, heavier matrix discarded 
        17.  Distilled water rinse 
        18.  95% ethanol rinse 
        19.  Transferred to storage vials with ethanol 
        20.  Glycerol added 
NB: no acetolysis step or bleaching step was used on these samples. 
Observations
Observation continued for each sample until (a) ca. 100 pollen grains had been 
recognized, (b) four microslides (22x22 mm coverslips) had been observed, or 500 
marker spores had been observed, whichever came first.  None of the Limeworks 
Locality samples produced either 100 pollen grains or 500 marker spores during the 
observation of 69-90 rows.  Alternatively, all of the Buffalo Cave samples produced ca. 
100-grain pollen counts during the observation of as few as 35 rows. 
The pollen observed was characterized as morphological types (Tables 2 and 3), 
for the most part, as Mrs. LeForce was not familiar with the South African pollen flora at 
the time.  Poaceae (grass) pollen, however, was confidently identified by its 
monoporate, psilate, morphology.  There seems little doubt, however, that morphotypes 
characterized as “pristine condition” are modern contaminants of various sorts, that the
“Saccate A” morphotype is Podocarpus, that echinate types C and D are diagnosable 
as Asteraceae, and that the periporate pollen types are referable to the 
Chenopodiaceae/Amaranthus group.
Comparisons
With the exception of sample MLP98-2, the samples from the limeworks locality 
contain far less pollen than those from Buffalo Cave.  The Makapansgat samples 
analyzed in this study probably contain more pollen per unit weight or volume, and are 
less contaminated, than those analyzed by Zavada from this locality.  But direct 
comparison is impossible as Zavada’s data was not presented in quantitative terms, and 
the stratigraphic relationship of Zavada’s samples to those Reed collected is yet 
obscure.   None of the limeworks samples yielded sufficient pollen for analysis by the 
quantitative standards accepted by this laboratory.   However two (MLP98-2 and 
MLP98-6) are sufficiently polliniferous to demonstrate that both are predominantly 
comprised of grass pollen, as are some of Zavada’s samples. 
The samples from Buffalo Cave contrast strongly with those from Makapansgat 
in the frequencies of pollen types, as well as in the amounts of pollen per unit weight 
and volume of sample.  The two most polliniferous Makapansgat  samples yielded six 
non-contaminant pollen types, with grass pollen making up 73% of the total such pollen 
observed.  Though the number of non-contaminant pollen types in the Buffalo Cave 
samples is about the same (5), grass pollen makes up as little as 24% and no more 
than 62% of any given sample from that locale.  In addition, Podocarpus is very strongly 
represented in all samples from this series. 
At this juncture, statistically significant differences in pollen frequencies amongst 
the Buffalo Cave samples can be recognized, but remain uninterpretable.
3Conclusions
   A technique appropriate for recovery of pollen from sediments of South 
African solution caverns that contain faunal assembleges, similar to that used by the 
ASU pollen laboratory to recover pollen from archaeological site-context deposits, has 
been identified and tested.  This technique essentially parallels those used to extract 
pollen from Sterkfontein and Makapansgat caves by others, but may be somewhat more 
productive.  Though those from Makapansgat yielded too little pollen for paleoecological 
interpretation, they were yet more productive than samples recently analyzed from 
Sterkfontein, and the Buffalo Cave samples were very much more productive.  It seems 
likely that this technique will also successfully extract pollen from open site deposits. 
The laboratory work suggests that though there is no direct relationship between 
sample size, volume or weight and palynological productivity, samples of ca. 50 cc 
volume will probably be sufficient to provide adequate pollen for analysis if the sampled 
deposit is sufficiently polliniferous for study. 
 Sufficient pollen to allow analysis of paleoecosystem conditions is recoverable 
from all of the deposits of Buffalo Cave that have been tested.  At this juncture, such 
analyses would be very time-consuming because few pollen grains are observable per 
row under the microscope.  This technical problem can be resolved by use of a fine (10 
mu mesh) filter to exclude materials too small to be pollen from the extract.  It is 
advisable, however, to collect samples in excess of 200 cubic centimeters volume in 
future, to allow adequately for replication studies and curation.
 The character of the paleoecosystem(s) represented by the pollen records 
from Buffalo Cave cannot be identified from the limited data now available.  It is clear, 
however, that the paleoenvironment was different from that represented by the pollen 
records of the samples from Makapansgat, and it may have been significantly more 
wooded.
 Dr. Reed proposes to recover additional samples from Buffalo Cave in 1999 
as an aspect of her studies of faunal remains from the deposits.  The results of study of 
their pollen records should provide sufficient information to allow development of a 
thorough and carefully designed palynological research program closely related to her 
interests.  She also proposes to collect samples for pollen analysis of sediments 
associated with paleofaunas recovered from Afar.  We anticipate opportunity to attempt 
to extract their pollen and evaluate their potential to provide information significant to 
IHO’s continuing research in East Africa. 
